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[Patent Attorney] 
[Name] 

Nakamoto Hiroshi (2 others ) 

(57) [Abstract] 
[Objective] 

■ Method ofdetecting malignant tumor by measuring body 
fluid solubility Ecadherin quantity. And kit is offered. 

[Constitution] 

detection method ' of malignant tumor which measures body 
fluid solubility Ecadherin quantity in body fluid,compares 
value with healthy value 

SJStt " - 6t{* malignant tumor assay kit ' in order contains antibody which 
'ti tf) possesses reactivity in the body fluid solubility Ecadhenn, to 
execute above-mentioned detection method 

* • There is a blood serum • blood plasma ' and a urine as 

example of body fluid. 

[Effect(s)] 

. . Itdetectsmalignanttumorquickly and simply, it is possible. 



Claims 
I 

C 1 • 

[ 2- 

«:aor?stt E • • - • 



C 3- 

1 X • 2 S5K " • 
C 4- 



'SIS' 



- ^m'^m^ E a ■ JUS 

« • esta • ft • fc ft* 



[Claim(s)] 
[Claim 1] 

body fluid solubility Ecadherin quantity in body fluid is 
measured, value is comparedwith healthy value detection 
method • of malignant tumor which is made feature 

[Claim 2] 

method ' which is staled in Claim I which measures body 
fluid solubility Ecadherin quantity making use of antibody 
which possesses reactivity in the body fluid solubility 
Ecadherin 

[Claim 3] 

method ' which is stated in Claim I or 2 which uses blood 
serum ' blood plasma • or the urine as body fluid 

[Claim 4] 

body fluid solubility Ecadherin quantity in body ttuid is 
measured, with kit in orderto detect malignant tumor value is 
compared with healthy value with, antibody which possesses 
reactivity in body fluid solubility Ecadherin is contained 
malignant tumor assay kit " which is made feature 
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Pescription of the Invention] 
[0001] 

[Field of Industrial Application] 

this invention regards detection method and assay kit of 

malignant tumor, 

[0002] . ... 



Specification " . : ... 

I 

[0001 " 

[ 

(0002 - 

^ [Prior Art] 

4>^fiiStl0 75m^ • KSffi " • " cadherin with plasma membrane surface molecule which has 

• -ftfe - fflftllSs®^^ • • • -W-asara mcmbnme penetration domain approximately of molecular 
. i*^ • M • • • Ca^" • • • «t?¥ W ■ weight approximately 100.000. is protein which 

• • showsfunction in Ca^*ion dependent which coexists m regard 

ret* 9 ^ to glueing between the celUcell. 

— ^ ft a • 561. • To presently molecular type is discovered by cadherin many. 

V . . . . i mnm^ ' 'f' 3 kinds of the Ecadherin •Ncadherin "Pcadherin are well 

. . ^ p. - . . known even among those to be oldest as molecular type 

. T . 3 ^ . . . which isolation and identification is done, 

.... i^^m - ^- - • • t^-»^ a As for molecular type of these 3 kinds only respective same 

f=\^ ' . -^ifJfi*! -S^-r •Ifi-n^'f ' • molecule kind the selectively shows property which IS 

fr: . V . f^5ie^at« • • • connected, it is known . these same material coupling 

• ' -St ■ • I • mechanism are thought one of feature of cadhenn femily. 

g • • ■ 16 These cadherin molecular type are important intercellular 

a= . 4Mk • ^IS • f&mmm ■ fti ■ ^ • Ifflte adhesion molecule which with process of occurrenceand 

• • • • tP ' • ■ ■ • *P«*a differentiation ofespecially living thing works in organization 

^ • - R&i» • ■ • ■ ' BS construction, it is known . in specific organ of inside the body 

Ti. r f . . a -V* ' ■ • such as nerve organization and heart and placenta respective 

, T . ^ . . A- . - . ffiffii 'B^' SiftSft fixed molecular type distribution has made principal, is 

• ^ -M ' ■ many. It is thought that cell adhesion function is shown m 

• -(M^T^hi) (Science) ' ^251 formation of therespective organization. {M. ^^^^^^f 
m • S 4M~1455 M(1991) - (M.Takeichi ), Science (Science ). second Vol.51 I4th 
m ^1431 14:>DKU^IJ 51-1455 page (1991)}. 

, . .z^att«Tia E " - • • Among cadherin ofthese representative 3 kinds, as for 

. . . . r; Jiaaiaa • ±fi Ecadherin with molecule whichis revealed principally in 

. . • • ■ -fS&l&m^s. epithelial cell and epithelial tissue in human and mouse etc. 

^% . - . a VV*» • • ^fi • jffli^* - gffi localized in organization of various disease such as 
... Si • • ■ - • - -Y • • • • isinspected making use of immunohistologicalstaimng 
(Y.Shimorama) • - ^ * ' ' (Cancer method etc. {Y. ti haze " t^ ?^^^^^^ 

phenomena which Ecadherin amount of expression has 
decreased from result of thoseexaminalion, in especially 
malignant tumor organization is many discovered. 

In addition, regarding animal experiment, tendency which 
forms transfer lesion with probability where Ecadherin 
amount of expression to be less strain where intercellular 
adhesion is weakdegree of malignancy is higher intercellular 



- . - . E fi* ' 3S'> • • • ^ 

■ E ffi* ■ * -jaaaBfifSS • 3$ 
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tJ.H. (U.H.Frixen) •• 

(Jbumal of Cell Biology) ' 

m 113 if • SI73-185 M(199l)" 



E a 



[0003 • 

flsatbi* ■ • ^"^Ji^ 

sia • -as • • • 

■ • Bi!§ibtfciii • #a ■ # • • • • 

K • MJ. 

(MJ.Wheelock) 

(Journal of Celluar 

Biochemistry) ' mm ' Sgl87-202jl(1987) 



• • • -CEJfe^M • "fc ■ 

•fc • • 



■ ■ 

■ ■ 



[0004- 
[ 

•fc fi - fcSBlt- E 

• - -ti^E »aia«- ' ' ffl-" 

■ * fc tfti* ■ tasiib^Meiaa 

a ■ 

awa- ■ -i^a sttM:^*' • 

mm ■ 

KlSl • ' • fc -5431 • «is • • " 

• e#pfl ^ ^ss^ 

fc • 
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^hesion is strong inside Ecadherin amount of expression of 
malignant tumor cell line to be many in comparison with 
strain where, is high seesand comes out and ' ' is {U.H. 
- jp9 habit • (U.H.Frixen ) and others, journal ♦of* cell 
biology (Journal of Cell (0092 - 8674) biology ), Vol.l 13 ' 
17th 3-185 page (1991)}. 

From these results, it is presumed in quantity of Ecadherin 
whichis been indicator in in cell surface and transition talent 
of malignant tumor andbetweeh degree of malignancy that 
there is relation of intimate. 

[0003] 

Portion of extracellular domain of cadherin molecule it is easy 
to be cut off with thequite protease in addition on other hand, 
as for cadherin whichesscntially possesses membrane 
spanning region in intramolecular section with property which 
solubilizing is done only in in solvent which includes 
theboundary surfactant etc. in addition, in cell extracted liquid 
etc in in solvent which does not include boundary surfactant. 
As for low molecular weight cadherin disassembly fragment 
approximately of molecular weight 8 0,000 which isquarried 
out in aqueous solvent which does not include boundary 
surfactant etc it can exist it is already known with solubilizing 
state, {M.J. fee lock (MJ. Wh eelock ) and others, journal ♦ 
of* cellular * biochemistry (Journal of Cell (0092 - 8674) uar 
Biochemistry (0006 - 2960, BICHAW )), Vol.34 • 1 8th 
7-202 page (1987)}. 

But. it was not completely informed until recently that 
cadherin lysaie which it occurs by protease exists in human 
and animal or other organism liquid. 

In addition, this until recently measures solution medium 
concentration of solubility cadherin whichdesignates cadherin 
lysate as principal constituent molecule, originates in also the 
technology which calculates content not existing. 

[0004] 

[Problems to be Solved by thelnvention] 

In addition, for a long time concerning relation between 
Ecadherin amount of expression and malignant tumor or other 
disease on cell which is analyzed with antibody which is 
useduntil recently as Ecadherin detection technology as for 
histochemical detection method and flow site " tri- and 
Western blot method and immunoprecipitation or other 
method which with qualitative method with thing, inrecovery 
of organization biopsy material from patient etc hazard 
accompanying, Those whose diagnosis or other clinical 
application of disease quite is difficult actuallyat or other 
point where time is required for reagent and thepreparation 
etc of equipment. 

ISffi It is to offer method and kit where objective of this invention 
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body fluid solubility Ecadherin simply establishes method 
which quantification is done.detects malignant tumor making 
use of said method. 

[0005] 

[Means to Solve the Problems] 

If this invention is outlined, first invention of this invention 
regards the detection method of malignant tumor, it measures 
body fluid solubility Ecadherin quantity, value it iscompared 
with healthy value makes feature. 

In addition second invention of this invention regards 
malignant tumor assay kit , itmeasures body fluid solubility 
Ecadherin quantity in body fluid, with kit in order todetecl 
malignant tumor value is compared with healthy value 
with .antibody which possesses reactivity in body fluid 
solubility Ecadherin it is contained it makes feature. 

[0006] 

As for these inventors above problem of Prior Art which is 
expressed isconsidered, method which trace amount 
concentration in solution of body fluid solubility Ecadherin 
measures simply is established, body fluid solubility 
Ecadherin constant amount exists in the body fluid of human 
and animal with measurement method , phenomena which 
youdiscover , body fluid solubility Ecadherin quantity rises 
significantly in disease * especially malignant tumor of host 
index, this invention it reached to completion. 
In addition, collecting reagent In order to use for method of 
the this invention, to kit it converted, made simpler 
measurement possible. 

[0007] 

Regarding to this invention, body fluid solubility Ecadherin 
which becomes measurement subject, includingall molecule 
which such as lysate in Ecadherin molecule or nondegradable 
ones of Ecadherin which with solubility exists in body fluid 
derive, as for those mainly configuration it is done by 
Ecadherin lysate approximately of molecular weight 8 0,000. 

[0008] 

You can list method which uses antibody which possesses 
reactivity in for example body fluid solubility Ecadherin as 
assay of body fluid solubility Ecadherin in this invention. 

If enzyme immunoassay (EIA ), it is a method which such as 
radioimmunoassay " fluoro-immunoassay ' immunity 
turbidimetric method * latex coagulation method body fluid 
solubility Ecadherin canmeasure as example of said method, 
it is good anything, but theespecially EIA is desirable from 
fact that operation is simple. 



[0005 • 

*«w -ffiui-r ' • • -SI ■ ■ 

• ■ a • SHE • • -t- 

m\tmm • • ^ • » _ 

[0006- 

liE -^sfiffffi 

- - ^ E fi?B3£ ' « 

IB • 1$ ■ St4®« • • " • =^ • ±^'f S 

• to <fc ■ • ■ • fiSffi ■ jMS • W ' 
tz • 

[0007 " 

pijsit -tti/^ci^r -E • ■ 

. . . • . . ^tmmm - • E ■ • • 
• »iF -ft *r • -^^ ■ ■ ij^^ ' ■ -t- 
■i-j^^^assBtr^- E mm 

[0008 • 

' • "«:5«RrjSttE afls 

• • • • M • W,^t4 E 

Ki^ac -m " ■ 

(EIA) ' ' 

• • -fki&itm^ ' ' ^^'^ 

Jgt$ E jMS'* '^Ji* -151 
•Wf^-fBffi* • • • - EIA 

■ ^ « ■ • ■ 
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[0009 • 

-mt^x 

• gttJ: fc tfC<tt*lll1?J • 

—119: ■ ^Siib^ ' ' 

•m - ' • 'Wiia ffi^* " ■ 

• ■ • SIS • • «IMSJ514 • • • ■ 

tit(*-ffiffl-r • • • 



■ ■ a ■ • 



HECD-l(S>iJittSS!) •SHE78.7(S}li£ttSl) 
S ■ fcSHEl3-6 •SHE3-10 " ^ 



[Q6G9] 

It is good with whichever of polyclonal antibody or 
monoclonal antibody as antibody whichpossesses reactivity in 
body fluid solubility Ecadherin. in addition antibody 
derivative animal mouse • rat ' rabbit etc generally It is 
possible to use insidewhichever of animal which is used as 
experimental animal, but specific reactivity for antigen being 
secure, uses mouse derivative monoclonal antibody from fact 
that large scale production is easy especially is desirable. 

HEC D-1 (Takara Shuzo Co. Ltd. (DB 69-053-7063 ) 
supplied ), SHE78-7 (Takara Shuzo Co. Ltd. (DB 
69-053-7063 ) supplied ) with other than commercial product 
which was said,you can list SHEl 3- 6 'SHES- 10 which 
these inventors produces anew as example of the mouse 
derivative monoclonal antibody. 

^i±n E Because monoclonal antibody ofthese 4 kinds recognizes site 

^^±'S' 'S' -aptt'S^-r ■ • « where topof Ecadherin molecule differs mutually, EIA system 

E EIA S ■ fi^^ ^ can be constructed withcombinatton of option. 

flw . • -HFCDl • SHE3-10 -la^" • EL\ system can be constructed with combination of 
?HE78-7 ^^ilO • IT- • EIaV m combination, the SHE78.7 and SHE3. 10 of for example HEC 
^ . • . . • ^ • • D-l and SKE3- 10. 

. t- «»HE13 6 • tksS^iSIt E « • In addition. SHEl 3- 6 it shows strong reactivity vis-a-vis 
•k- Stt -a?- ■ifir-IW>^<bE • ■ body fluid solubility Ecadherin.only weak reactivity siiowsm 
... . ^ . jgjg^i • • jji • • • • non- fragmentation Ecadherin on cell. 

•t- • • -SMEn-e • ffiffl-r • Therefore, it depends on using SHEl 3- 6, from body fluid 
• • ftjaSIiStt E solubility Ecadherin in body fluid specimen is measured is 

^^•f' . . • •Kg. • • • possible in uniform. 

• • • • • • ■ • • ^ • ftffi ■ As for these antibody fragmentation ' labelling * fixaUon 

. .as -a- • Wf ft- <l- '^Uib •mmif^^it' and decoration conversion or other treatment may be 

. . . . . administered appropriately by known technology in person 

skilled in the art. 
[0010- [0010] 

^^ea - • jIitS - ifafS • As body fluid which is used for this invention, including 

^ -ttW -MtK • ■ " tS ■ • ■ (* specimen everythingwhich can recover in conventional 
SLiSfKfffiiS - • . -SSft - •aft-r- • ' outside the body diagnosis medical care such as blood 
Z^-mm^mi&'mt serum- bloodplasma- urine • spinal fluid • sheep water 

• --r • • -faSJS'ffi" ■ andspleen- phosphorus pas liquid, also washmg liquid and 

- • — • ' " • ifaS • S • » ■ ■ extracted liquid include with such as organization and so vent 
,7 of cell it does, but it is used by especially frequent and blood 

serum and urine are desirable from fact that recovery 
issimple. 



[0011- 

EIA ■ ' tSJSpT/StlE 

sfEtt - «i-2 a • a 

• • ■ -titi* • — ^ 



[0011] 

As for these inventors, sandwich type EIA. it succeeded in to 
adsorb into microplate or other solid phase.labelling doing 
odier with peroxidase enzyme, establishing one side of. 
monoclonal antibody where 2 kinds which possess reactivity 
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mu " • is# 'ffl^ ^ 

ng/ml - • 16 • as • • E 

• m - " ■ • «6* ' • a • 

■ • ■ 

•fc -^liBB-S*- • -{^jS^IiSISE ■ • • ■ 

■ EIA - ffl ' ■ " ' fi^A • ifaJt ' ifil 
!S • 3t • ■ Stig/ml - -a/zg/ml ' IBffl * 
f*5a^?Stt E ^ 

■ • • X -iiii^sfiss ■ • • a ' ■ 

[0012 • 

s • ■ ies^ • • • • 

• «t®a# • • wm-^^^ E ■ 

• • • • a • • «H-« • ®«A«:a+ ■ 
flca^jStt E • ■ • • • fi ' 3J - i±» ' fit 

itM • fgiff • • SEttBfls# • • ■ • =sa • * 

• ffi • ±^-r sft ■ ata ■ ' H« • • • • 

ffl ■ ani -fc • 

)SfS» ■ ■ ■ ffl • • • ^ ■ 

- 

■a*' • • ■ 

[0013 • 

® • • • ft fS 

ffi • »«pr5»14E • • - • - MS ■ ^T 

$ • • 



[0014 ■ 

^oT^E • • ■ ft: 
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in body fluid solubility Ecadherin differfar first time by union 
doing both as body fluid solubility Ecadherin measurement 
method. 

As for this body fluid solubility Ecadherin measurement EIA 
method, you call several ng/ml,quantiOcation of body fluid 
solubility Ecadherin in solution of low concentration being 
possible,body fluid solubility Ecadherin measurement method 
of this kind is not reported until recently. 

In addition, as for these inventors in blood serum " blood 
plasma • of healthy human adult and in the urine from 
several ng/ml body fluid solubility Ecadherin can be detected 
in range of the several ;mu g/ml making use of this body fluid 
solubility Ecadherin measurement EIA, youdtscovered . 

Until recently, fact that was not discovered body fluid 
solubility Ecadherin exists in body fluid of this kind of human 
or animal derived. 

[0012] 

Furthermore, these inventors these inventions developing, 
compares distribution of body fluid solubility Ecadherin 
quantity in body fluid of disease patient of several tens name, 
and the distribution of body fluid solubility Ecadherin 
quantity in healthy person body fluid of several tens name 
analyzesstatistically, phenonieha where value rises 
significantly in the malignant tumor patient index, Quite it is 
useful in diagnosis of disease and grasp etc of the disease 
condition as tumor marker, you discovered . 

As and, blood serum you can use it shows , as body fluid 
specimen ftirthermore also it is possible to use urine whose 
recovery issimple as body fluid specimen it showed . 

This way as for reported example which uses body fluid 
solubility Ecadherin as tumor marker whichexists in simple 
body fluid there is not a past 

[0013] 

In addition, solidification antibody liquid and labelled 
antibody liquid which are used for method Of this invention, 
collecting standard article solution • substrate solution or 
other reagent, compared to it mcasuressimply body fluid 
solubility Ecadherin by making kit, it is possible , 

Furthermore, reagent which is included to kit is good 
evenwith solution state and it is good even with lyophilized 
product. 

[0014] 

■ 8£3lE As above explained in detail, until recently trace amount 

■ • measurementofthebody fluid solubility Ecadherin in body 

■ tz fluid which is a impossible became possible depending upon 

the this invention , using body fluid which is used for general 
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[0015 • 
[ 



[0016 



20mM • ^Sffi»^«7K(l50mM NaCI • 
5mM CaCU 'ZmM NEM 'CSmM PMSF "0,2% 
NaNj 'pHrdXlitT TBS -(BS-r) * * 5 

r 

jSfeif ■ fd&ffl500g • TBSl • • - -ft • • • • 

a?«±m '^ism ' 'm- «2ooogx3o jj^ 

• -tit -E 

tt(*HECD-l(SS3tttSi)10mg 

JSttib ( aK)2g -ift 

Sf- • -HECD-i tt*as<b lis 



• fcHECD-l ta(* 

• • TBS 



^ TBSl H-^j" ■ ■ ■ 
■ • • "Sfe^ • ■ -SMSSS -^^t" TBS 

fc • 

• " -l aft 4 deg C ftft^T • • TBS5 • • ■ cfa 
S«f • • • ®^ • - ■ • • ■ 5S 

U ■ • • -iSiS -H • frS5 • HECD-l Sx*@ 
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laboratory test such as the blood serum and urine monitor of 
disease became possible with the novel tumor marker which 
does not exist until recently. 

[0015] 

[Working Example{s)] 

this invention furthermore is explained in detail with Working 
Example, but the this invention is not something which is 
limited in theste Woricmg Example. 

[0016] 

Working Example 1 
Manufacturing (1) immunogen 

From healthy pregnant woman when giving birth placenta 
whlchrecovers, 5 times was washed with 20 mM tris menses 
buff saline (150 mM NaCl '5 mM Ca Ch '2 mM NEM '0.3 
mM PMSF '0.2% NaNj are included, pH 7.6 ) (Below TBS 
you abbreviate. ) and the blood which has deposited was 
removed. 

placenta 500g which you washed with TBSl liter flaking was 
done in the homogenizer. 

flaking after doing, extracted liquid supernatant and insoluble 
matter were separated iiitb the satisfactory due to high speed 
centrifugal separation (2000 gX 3 0 min ). 

Next, anti-human Ecadherin mouse monoclonal antibody 
HEC D-1 (Takara Shuzo Co. Ltd. (DB 69-053-7063 ) 
supplied ) 10 mg cyanogen bromide activated Sepharose 
(Pharmacia make) adsorbinginto 2 g, it manufactured HEC 
D-l antibody fixation Sepharose. 

Filling up HEC D-l antibody gel which it manufactures in 
glass column, TBS being you washed column well. 

Continuously, placenta extraction supernatant liquid which is 
manufactured firstwas let flow to this column, after that with 
TBSl liter column waswashed in fully. 

After washing column, antigen substance which adsorbs into 
antibody column with TBS which contains 8 Murea was 
liquated. 

Inserting protein solution which is liquated in dialysis tube, 
under overnight 4 deg Ccondition dialysis it did in TBS5 liter. 

After removing urea completely with dialysis , this liquation 
protein solution was let flow to aforementioned HEC D- 1 
antibody fixation column again,antigen substance was 
liquated from antibody column with operation of beingsimilar 
to description above. 

It concentrated eluate in protein concentration 1 mg/ml extent 
with collodion pack (Sartorius supplied ), dialysis itdid under 
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overnight 4-deg Ccondition:vis^a-yis physiological saline 5 
liter which includes 2 mM Ca CI2 ■ 

protein solution which it acquires includes antigen substance 
which reacts to the HEC D-l which is a anti-human Ecadhenn 
mouse monoclonal antibody strongly in principal, said antigen 
substance configuration isdone by human Ecadhenn lysate 
mainly, (From now on, this protein antigen, is named standard 
Ecadherin, ). _ ^ _ _ 

In 500;mu g at a time aliquot it did this standard Ecadhenn in 
tube. when • using with condition of 80 deg C or less to as 
imm'unogen or the standard substance, freezing it retained. 

[0017] 

Production of (2) monoclonal antibody 

Freund ♦ Kong pre ' jp7 * adjuvant (Difco make) with 
equivalent it mixed standard Ecadherin 500;mu g which 
isacquired with Working Example 1- (1), 6 -week-old 
Balb/cmouse 5 animals equal parts did in intnqjeritoneai of 
the(Clea J^an Inc. (DB 69-073-1062 ) supplied ) and 
prescribed. 

jp9via • • bunt TDM Op9 ' supplied ) with equivalent it 
mixed standard Ecadherin 500;mu g 4 weeks, later equal parts 
made again previous immune mouse 3 animals and the 
intraperitoneal administration did. 

Furthermore dosage operation of the latter of 4 weeks later 
wasexecuted for second time in same mouse 5 animals. 

After 3 days, avulsion it did spleen from mouse of 2 animals 
among those, followed to method of Kellar and Milstein and 
and others did cell fusion, produced hybridoma cell. 

You used standard Ecadherin as antigen, you selected 
hybridoma which produces monoclonal antibody which 
possesses reactivity in standard Ecadherin with ELISA 
. ippthpd . . . „ 
Diluting namely, standard Ecadherin in TBS. it manufactured 
solution whichbeoomes final concentration 10 ;mu g/ml, 96 
-hole microplate suitable amount aliquot did in (jplO ' • 
corporation), after24 hours standing doing that way with 4 
deg C, it abolished solution in the plate entirely, it filled up 
phosphate buffered saline (It names below BSA/PBS. ) which 
includes 1% bovine blood serum albumin in plate, 1 hour 
standing did under 37 deg Ccondition. 
After that, as though solution in plate is entirely abolished and 
twice plate is washed with phosphate buffered saline (It 
names below PBS. ). it is a description above, the culture 
supernatant of all hybridoma cell which are produced was 
added to each hole of therespeciive plate. 
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After standing doing I hour platcthat way with room 

temperature , thrice youwashed with PBS. 

solution which dilutes anti-mouse IgGperoxidase labelled 

antibody liquid (Cappel supplied ) next suitably with the 

BSA/PBS at a time suitable amount was added to each hole of 

plate. 

Again, after standing doing I hour plate that way with room 
, temperature-, the. thrice plat^ was washed with PBS, residua! 
liquid was removed to fully. 

Following ABTS substrate liquid (Amersham supplied ) to 
use description, it manufactured, at a time suitable amount 
added to each hole of plate after washing ending. 15 rain 
standing did with room temperature . 

After that, you applied you calculated as absorbance of 
wavelength 410 nm, youselectcd these 96 -hole microplate on 
plate reader (furo ' supplied ), coloration of each hole 
hybridoma cell line where strong coloration is acquired by 
comparison with the background. 

19 strain were sorted to this way, with standard Ecadherin as 
antigen as the strain cell which produces antibody which 
causes strong antibody^antigen reaction. 

It executed limiting dilution cloning of twice vis-a-vis 
hybridoma cell of these 19 strain, did screening again with 
above-mentioned ELISA method , final selected most 
appropriate hybridoma cell clone strain 2 strain, monoclonal 
antibody which these cell produce SHEl 3- 6 "SHES- 10 it 
designated respectively. 

In same way as HEC D-1 ■SHE78-7 Ecadherin is produced 
strongly reacts to human skin cancer cell A4 31 surface which 
is already informed verified SHEl 3- 6 ■SHE3- 10, by 
indirect enzyme antibody dye method . 

But, you wash A4 3 1 cell surface in fully, with such as 
physiological saline after removing solubility Ecadherin 
which has remained from cell surface layer when reaction to 
cell surface Ecadherin of these antibody was investigated with 
indirect en2yme antibody dye method , only weaJareaction you 
show SHEl 3- 6 in A4 3 1 cell surface , it was verified . 

[0018] 

And, SHEl 3- 6 'SHES- 10 did not produce Ecadherin in 
same way as HEC I>-1 •SHE78-7 and Ncadherin is produced 
completely does not react to HeLacell surface whichis 
informed verified by after all similar indirect enzyme 
antibody dye method . 

Furthermore, SHEl 3- 6 "SHES- 10 separated reacts to 
protein of molecular weight approximately 80,000 verified 
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standard Ecadh^rin due to suitable amount SD 
Spolyacrylamide-gel electrophoresis , insame way as HEC 
D-l ■SHE78-7 by western blot method which uses those 
which arecopied to electrical in nitrocellulose film. 

[0019] 

In addition, occasion where cultured cell etc which reveals 
cadherin as property which is in common to cadherin family, 
is dispersed with the trypsin (EC 3.4.21.4 ) or other protease , 
under 2 - 10 mM calcium ion coexisting cadherin is 
notdisassembled and maintains shape of that way molecule 
andremains, but Under 2-10 mM EDTA coexisting under or 
other calcium ion absent condition cadherin is disassembled 
and phenomena that is verified, molecule disappears,{M. 
bamboo I jp8(M.Takeichi) and others, " * ropementha 
jpll * biology (development al biology ). 8 th 7 voIumes,third 
40^350 page (1981)}. 

SHEl 3- 6, it showed reactivity which is weak in Ecadherin of 
molecular weight approximately 100,000 in 0.02% trypsin 
(EC 3.4.21 ,4 ) solution (furo " supplied ) process A 4 3 1 
cell extracted liquid which incIudeslO mM Ca Cl2it does not 
react » by SD Spolyacrylamide-gel electrophoresis or western 
blot method itverified even in what ones in 0.02% trypsin (EC 
3.4.21 .4 ) solution (furo ' supplied ) process A 4 3 1 cell 
extracted liquid whichincludes 10 mM EDTA. 

[0020] 

SHE3- 10, it showed reactivity which is strong in Ecadherin 
of molecular weight approximately 100,000 in 0.02% trypsin 
(EC 3.4.21.4 ) solution treatment A4 3 1 cell extracted liquid 
which includes 10 mM Ca CIj in same way as HEC D-l * 
SHE78-7 it does not react , by SD Spolyacrylamide-gel 
electrophoresis or western blot method it verified even in 
what ones in 0.02% trypsin (EC 3.4.21.4 ) solution treatment 
A4 31 cell extracted liquid which includes 10 mM EDTA. 

In addition, SHE3- 10 it possesses SHEl 3- 6 and identical 
reactivity vis-a-vis human placenta derivative solubility 
Ecadherin of molecular weight approximately 80,000, 
youverified by ELIS A method . 

Furthermore, SHE3- 10 shows reactivity which is strong in 
A4 31 cell surface which washed surfece in fiilly SHEl 3- 6 
shows weak reactivity you verified by ■ ■ ' flow site ' 
tri- method. 

[0021] 

From these results. SHEl 3- 6 •SHE3- 10 when it is a mouse 
monoclonal antibody which possesses the reactivity in same 
way as HEC D-l •SHE78-7 in standard Ecadherin, acquired 
conclusiveevidence. 

said SHEl 3- 6 production hybridoma Hybridoma SHEl 3- 6 
and it indicated, designated, the deposit did in Agency of 
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industrial Science and Technology National Institute of 
Bioscience and Human-Technology (FERM P-13389 ). 

In addition, said SHE3- 10 production hybridoma, Hybridoma 
SHE3- 10 and it indicated.designated deposit did in Agency 
of Industrial Science and Technology National Institute of 
Bioscience and Human-Technology {FERM P-14144 ). 

[0022] 

V«iff6ati6n Hybridoma SHE 1 3- 6 (FERM F- 133 89 ) of 
specificity of (3) monoclonal antibody, with Balb/cmouse 10 
week (Clca Japan Inc. (DB 69-073-1062 ) supplied ) 
intraperitoneal which prescribes pre stain (Wako Pure 
Chemical Industries Ltd. (DB 69-059-8875 ) supplied ) 
beforehandmultiplying in large scale, after prescribing with 
time point whichapproximately 10 days&apos; passage is 
done you collected spleen from mouse,such as ammonium 
sulfate salting-out is well used for antibody purification 
generally or ion exchange chromatography yourefmed, with 
method which acquired refining SHEl 3- 6. 

SHE13-6 • iS ■ • ^ffiS " ' - ^ • . . SHEl 3- 6 labelling was done with peroxidase (Boehringer 

• ^ aa)*'aiii* Mannheim supplied ) with periodic acid method. 

tz • 

^fi^E • • ■ • •?SS"fc96?^' • ■ • " • Whether or not connection to adsorption antigen of 

■ IB ■ * ■ SHE3-I0 •SHE78-7 ' JL ' theaforementioned enzyme labelling SHEl 3- 6 inhibition 

HECD-l "la^tttH'Sffi: - designates SHE3- 10 ■SHE78-7 ■ or HEC D-1 asadsorption 

^ {SSM • liJifi • SSl^ffi SHE13-6 • antigen in dose dependent it reacts by , labelling Ecadherin 

iSkiitaS* "iSa'"RBS' ' 96-hole microplate where it adsorbs as solid phase, when you 

ELISA a • • iSS 'tz • - 'M^ ' tn;<*ft1 Investigated with the ELISA method , completely that kind of 

. . ^ S^E&Stt • Mdl • ■ competitive inhibition characteristic did not discoverbetween 

• - antibody of both. 

't " ■ "SHEB-e • •{& • 3 S " ttt* " t" " namelyTSHEl 3- 6 did not compete to connection to standard 

• ■ SHE3-10 •SHE78-7 ' R ' HECD-l • Ecadherin antigen of antibody • namely SHE3- 10 ' 

£ g[ • ■ H ■ IS ra" • ■ • " • " SHE78-7 • or HEC D-1 of other 3 kinds, therefore the SHE3- 

. E ± SHE3-10 ■SHE78-7 ' X 10 ■SHE78-7 * on Ecadherin molecule and recognition site of 

• HECD-l ' SSKSP'fi " • 'Wtt • HEC D-1 site which differsis recognized verified . 

Hybridoma SHE3-10 (FERM P-14144) • "laSt U did respective similar examination Hybridoma SHE3- 10 

• fdSSt SHE3-10 ■ & • BfJiiS *SHE78^7 ■ • ■ (FERM P-14144 ) from concemingrefining SHE3- 10 ■ , and 

• • ^ • • ' Pl^ * *fT" * " ' depicted above SHE78-7 which are manufactured in each 
.^•fj^- ifx{:J; • tfSSiK caseit does not compete it verified in regard to monoclonal 

• H ■ ■8S'& fltE * tz • antibody and antigen connection of other 3 kinds which 

exclude itself. 



■ • ■ SHE13-6 'SHES-IO •SHE78-7 ■ & * 
HECD-l E «^^±* ' 

[0023 ' 

(4) EIA 5^ • «S6 

HECD-l ■SHE13-6 '-f • ' @*Hb^^* 



Depending, you recognize site where in each case top of the 
Ecadherin molecule differs you verified SHEl 3- 6 'SHES- 
10 ■SHE78-7 • and HEC D-1. 

[0023] 

Construction of (4) sandwich EIA system 

sandwich EIA was constructed with HEC D-l and SHEl 3- 6 
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: as s6lidi fication antibody • enzyme labelled antibody 
respectively. 

First solution which includes HEC D-1 of fmai concentration 
1 mg/ml with PBS is manufectured, sodium azide is added in 
order to become final concentration 0.1%. the solid phase 
antibody liquid is manufactured. 

said solid phase antibody liquid 96 -hole microplate it adds 
200;mu 1 at a time antibody solution of final concentration 
10 ;mu g/ml which with coating buffer (PBS which includes 
0.1% sodium azide ) is diluted in 100 times, toeach hole of 
(module plate F-16 • jplO corporation), seals up and 24 
hours standing does with 4 deg C. 

Next, you throw away solution from plate, add 200;mu I at 
atime blocking liquid (BSA/PBS which includes 0.1% sodium 
azide ) to each hole of plate, seal up and 1 hour standing 
dowith37deg C. 

plate twice is washed with PBS, measurement sample or 
standard Ecadherin 800. 400 and 20 0, 1 00, 50 and 0 ng/ml 
standard article solution which is containedis added 100;mu 1 
at a time to each hole of plate. 

That way, with room temperature 1 hour standing after doing, 
thrice you wash the plate each hole with PBS, you dilute 
SHE I 3- 6 which peroxidase labelling is done moderately 
with BSA/PBS and add 100;mu I at a time toeach hole of 
plate. 

Furthermore after 1 hour standing doing that way with room 
temperature , plate each hole thrice is washed with PBS. 

It removes solution well than each hole of plate, ortho 
phenylenediamine dihydrochloride pill (Sigma Chemical 
Co. ) substrate dissolved liquid (citric acid bufifer ' pH 5.0 
which includes 0.01% hydrogen peroxide ) melts 1 pill in 10 
ml and (final concentration I mg/ml ), said matrix solution 
adds 100;mu i at a time to each hole of plate, 15 min standing 
does diat way. 

It adds 100;mu 1 at a time 1 Nsulfuric acid solution to each 
hole of plate nextand stops coloration reaction with enzyme , 
96 -hole colors each hole of theplate rapidly with plate reader 
(furo • supplied ) with light absorption measurement of the 
wavelength 492 nm quantification. 

measuring line is produced with with absorbance and 
indicator concentration of standard article solution of standard 
Ecadherin 0-800 ng/ml, body fluid solubility Ecadherin 
concentration is computed making use of measuring line from 
absorbance of each measurement sample liquid. 

representative measuring line was shown in Figure 1 . 

It was a measurable with low concentration region, namely, 
approximately 0 - 800 ng/ml. 
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Furthermore, sandwich EIA is constructed was possible 
completely in thesame way as description above even with 
when SHE78-7 and the SHE3- 10 are designated as 
solidification antibody ' enzyme labelled antibody 
respectively. 

[00241 

Measurement of (5) body fluid specimen 

bddy flliid sblubiliiy EcadHerin cbnceritration was measured 
due to method which with combination of the HEC D-1 and 
SHE I 3- 6 is stated in Working Example 1- (4) with 
malignant tumor patient blood serum 5 1 examp!e,healthy 
adult blood serum 18 example, malignant tumor patient urine 
21 example and healthy adult urine 20 example as object. 

urine among these on occasion because of urine, measured the 
creatine in urine simultaneously due to creatine * test • Wako 
(Wako Pure Chemical Industries Ltd. (DB 69-059-8875 ) 
supplied ) kit ^calculated body fluid solubility Ecadherin 
quantity in urine body fluid solubility Ecadherin value per 
urine g* creatine (mg/g * creatine )as. 

In addition, specimen with BSA/PBS diluted blood serum • 
urine in each case in 1 00 times and measured, 

distribution of body fluid solubility Ecadherin concentration 
in each blood serum in Figure 2, distribution of body fluid 
solubility Ecadherin value in each urine is shown in Figure 3. 

As shown in Figure 2, as for malignant tumor positive ratio 
when normal value upper limit of body fluid solubility 
Ecadherin concentration in blood serum is set 3;mu g/ml 51% 
(In 26 example positive/ all 51 examples), as for healthy adult 
they were all theexampie negative, (In 0 example positive/ all 
1 8 examples). 

In addition, as shovkTi in Figure 3. as for malignant tumor 
positive ratio when normal value upper limit of body fluid 
solubility Ecadherin value in urine is recognized 11. 7 mg/g • 
creatine 57% (In 12 example positive/ all 21 examples), as for 
the healthy adult they were all examjple negative, (In 0 
example positive/ all 20 examples). 

This way detection of malignant tumor was possible by 
comparing body fluid solubility Ecadherin quantity in blood 
serum and in urine with normal value. 

[0025] 

Working Example 2 
Construction of kit 

As shown in Table 1 , body fluid solubility Ecadherin 
measurement EIA kit was constructed. 

Among these, SHEl 3-6 which was refined enzyme labelling 
it did enzyme labelled antibody with peroxidase, with 
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BSA/PBS • 0.22// m Pg 



■ • • "Mb BSA/PBS 

• "^iW 800ng/ml $JSffi * ' " iS^S f^S 

' • • s^gssja IE 1 * ■ 

fc ■ 

^- te- • IIJfi«i-(4)-E»- • • -ffi^ • 
■ 

[0026 • 

[ai- 



BSA/PBS it diluted solution which said labelled antibody 
final concentration 1 mg/ml IgG is included in 1000 times, 1 1 
ml it enclosed in glass vial bottle concerning 1, it 
manufactured those which lyophilizsng are done that way. 

test agent diluent BSA/PBS which includes 0. 1% sodium 
azide manufactured those whichfiltration sterilization are 
done with membrane filter of 0.22;mu m aperture. 

standard Ecadherin-which- is manufactured -with Working 
Example I - (1) it diluted standard article with BSA/PBS 
which includes 0.1% sodium azide and it produced solution 
which becomes 800 ng/ml fmal concentration, 1 ml enclosed 
this standard article solution In glass vial bottle I, 
itmanufactured those which lyophilizing are done that way. 

Other things used those which are stated in Working Example 
l-(4). 

[0026] 

[Table 1] 



r 












• ?3 S 1ft • 


@ a ' 










<contents> 


volume> 




<Book 




Number > 




• • 


X 


■ 




• 




solid phase antibody liquid 


20;mu 1 


X 


1 


vial 




• ml 


X 




M « ■ ■ 


coating buffer 


11 ml 


X 


2 


vial 




• tnl 


X 


• 


« ■ • a 


blocking liquid 


11 ml 


X 


2 


vial 




" Tnlffl 


X 


■ 


■ m 


■ ■ 




enzyme labelled antibody (lyophilized product ) 


11 ml 


X 


1 


vial 




•mlffl 


X 




■ ■ ■ ■ 


standard article (lyophilized product ) 


1 ml 


X 


1 


vial 




• ml 


X 




■ • ■ M 


test agent diluent 


11 ml 


X 


2 


vial 
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ortho phenylenediamine pill 






2 


pill 








• Tnl 


X 


• 


■ ■ • ■ 


substrate dissolved liquid 


11 ml 


X 


2 


vial 


■ '•■•■MS* 






• 








96 -hole microplatc 






1 
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EIA ^ • flEffl 



HffifJ l-(4) * ■ • 



Drawings 



[0027] 

[Effects of the Invention] 

ffl As above explained in detail, being quick with this invention , 
body fluid solubility Ecadherin assay insimple body fluid was 
established, detection method and kit of novel malignant 
tumor were offered. 

[Brief Explanation of tiie Drawing(s)] 
[Figure I] 

It is a graph which shows measuring line which is used with 
sandwich EIA system in Working Example I- (4), 

(Figure 2] 

It is a figure which shows measurement result of body fluid 
solubility Ecadherin concentration in blood serum whichwas 
measured with method of this invention. 

[Figure 3] 

It is a figure which shows measurement result of body fluid 
solubility Ecadherin value in urine whichwas measured with 
method of this invention. 



[Figure I] 
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[Figure 3] 
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